Spinal plasticity after hemilabyrinthectomy and its relation to postural recovery in the frog.
1. Brachial dorsal root-evoked ventral root responses were studied in the isolated brain/spinal cord preparation of frogs. One group of frogs (n = 20) had survived a hemilabyrinthectomy (HL) between 7 and 70 days. In another group of frogs (n = 30), a nerve branch to an individual labyrinthine organ was sectioned uni- or bilaterally 15 days before the recording session. In a third group of frogs (n = 5), a weight had been mounted eccentrically on the head for 15 days. A fourth group of intact frogs (n = 8) served as a control. 2. In chronic HL frogs (> or = 60 days postoperatively) the amplitudes of short- and long-latency ventral root potentials recorded on the operated side were consistently increased with respect to control values in response to all converging inputs tested. On the intact side most of these potentials were consistently increased as well, except for crossed long-latency responses after stimulation of the dorsal root on the operated side. 3. Practically identical responses were recorded in these preparations before and after the disconnection of the spinal cord from the brain stem at the level of the obex. Before this disconnection, ventral root potentials were recorded in response to electric stimulation of either one of the VIIIth nerves on the intact or on the operated side. Ventral root potentials recorded on the operated but not on the intact side were slightly increased in chronic HL frogs. 4. The time course of these changes was studied at intervals between 7 and 70 days after the lesion. The amplitudes of short-latency dorsal root-evoked ventral root potentials were increased relatively early (7-15 days) or relatively late (> or = 30 days) after HL. Ventral root potentials evoked by stimulation of either one of the N.VIII were significantly reduced in amplitude seven days after HL but normalized again or increased above control values after longer survival periods. These differences in the time courses suggest the presence of multiple, not singular mechanisms for intraspinal changes. 5. Changes in dorsal root-evoked ventral root potentials similar to those after HL were seen 15 days after a selective unilateral section of the utricular, but not after a unilateral section of the horizontal canal or saccular nerve branch. Therefore these changes were initiated either by asymmetric utricular afferent inputs or by asymmetric proprioceptive inputs resulting from lesion-induced postural deficits. 6. These two possibilities were investigated in two different sets of experiments.(ABSTRACT TRUNCATED AT 400 WORDS)